Introduction
Hepatic hemangiomas (HH) are the most common benign tumors of the liver, often asymptomatic and discovered incidentally. It is a slow-growing, indolent neoplasia that can occur in all ages more frequently in females (1) (2) (3) . Its prevalence ranges change from the 0,7-7% under in vivo diagnostic tools to 20% in autoptic series (3) (4) (5) . Hormonal treatments, especially estrogenic, in stimulating and/or contraceptive use and replacement treatment for menopausal disorders, seems to be associated with an increasing in prevalence of HH (1, 6) . The symptoms are non-specific, often digestive, more frequently associated with a complication (1) . Its typical localization is intrahepatic, but hemangioma can present an extracapsular location, even pedunculated (7) .
We report the case of pedunculated hepatic hemangioma with the aim to discuss the diagnostic approach, the possible causes of misdiagnosis and the opportunity of the laparoscopic approach.
Case report
A 62-years-old woman was referred to our Institution under the suspicion of having an 8 cm-sized GIST. The CT scan showed a lesion originated from the greater curvature of the stomach with exophytic growth, irregular margin, hypodense on non-enhanced images, with heterogeneous enhancement more evident in delayed phases with predominant hypodense aspect (Fig.  1 ). This lesion was strictly adherent to diaphragm (no sure cleavage planes), to superior pole of spleen and left colic flexure. Some important hepatic findings were: presence of three globular enhanced lesion in arterial-phase with progressive centripetal enhancement, diagnosed like typical hemangiomas, and presence of other three lesions with peripheral enhancement and incomplete filling in delayed-phases images, diagnosed like atypical hemangiomas. Clinically patient presented a chronic dyspeptic condition. On physical examination, there were no abnormal findings. A laboratory workup on admission showed liver and renal function tests into the normal ranges. Tumor markers including alpha-fetoprotein, carcinoembryonic antigen and carbohydrate antigens 19-9 are also negatives. Esophagogastroduodenoscopy showed a 8cm-sized mass in fundus and greater curvature of stomach, which was covered with normal gastric mucosa. Therefore, according to the oncologist counselling, a CT-guided shearing biopsy was performed. Pathology excluded a GIST and oriented to a benign me- senchymal neoplasia with a predominant angiomatouslike vascular component associated with miofibrobastic component. According to these findings and correlated with the presence of multiple hepatic lesion diagnosed like typical and atypical hemangiomas, we revised CT scan examination and we found a thin pedicle originating from the left liver lobe. MRI imaging showed multiple hyperintense lesions on T2-weighted images, hypointense on T1-weighted images, with peripheral globular enhancement in arterial phase and incomplete filling in dynamic phases of the study. The pedunculated lesion originating from the left liver lobe presented the same intensity features before and after gadolinium intake. So MRI imaging confirmed the diagnosis of multiple atypical hepatic hemangiomas, of which one pedunculated. The surgical excision of the mass was indicated for preventing ischemic complication related to volvulus along the pedicle or the rupture of the mass. Surgical removal of the mass was performed with a tri-port laparoscopic approach (Fig. 2) with a 10 mm. trocar in the navel, one more 10 mm. trocar in the left hypochondrium, along the mild-clavicular line and a third 5 mm. trocar in the right hypochondrium, perfectly symmetrical to the left one. An hemostatic collagen patch soacked in fibrinogen-thrombin, shaped for laparoscopic use, was applied upon the resection surface. Due to the easiness and the safety of the procedure, no drainage tube was applied. The patient was fed and mobilized in the evening of surgery day and discharged in the first postoperative day, after the passage of flatus had been observed. Pathological analysis provided a definitive diagnosis of pedunculated benign hepatic sclerosing hemangioma (Fig. 3) .
Discussion
HH are frequent focal lesions that consist in a congenital vascular malformation enlarging by ectasia in the shape of clusters of cavities bound by endothelial tissue, replete with blood and supported by collagenous walls. Some branches of hepatic artery feed these cavities. The etiopathogeny is unclear: the association between some steroid treatments have been showed and, on the other hand, an ereditary origin, although suspected, have never been supported with strong data (1, 8-9 ). Differently from hemangiomas involving other parenchymatous organs, the immunocompetence does not play a role (10) . Most of HH are incidentally diagnosed during abdominal radiological imaging. The symptoms occur only in the presence of very large abdominal masses and/or complications. Abdominal palpable/visible mass, pain, hemorrhage, jaundice, nausea and vomiting may be complained (11, 12) . The Kasabach-Merritt Syndrome (thrombocytopenia and coagulopathy in association with a large hemangioma) although rare, has been described (9) . Ultrasounds (US), Contrast-Enhanced Computed Tomography (CT) and Magnetic Resonance Imaging (MRI) are useful for diagnosing HH. The US shows a typical hyperechoic pattern as a result of several interfaces (endothelium-collagen-blood) that reflects the ultrasounds. A "complex mass" aspect on US indicate necrotic areas (1) . The Doppler US signal shows a minimal/absent intralesional or peripheral signal unlike the hepatocellular carcinoma (HCC). The contrast-enhanced US (CEUS) can improve the sensitivity of the US. The typical CEUS pattern is an intense peripheral contrast-enhancement in the arterial phase and a centripetal filling during the latest phases of the exam (1). A new contrast agent, the Perflubutane, has recently introduced in Japan, with the result of more detailed CEUS imaging compared to the conventional contrast agents currently in use in Europe. The Perflubutane CEUS seems to show real-time images more detailed compared to the CT or MRI images (13) . The typical CT pattern is a hypodense, well bound lesion, showing peripheral enhancement during the arterial phase of the contrast injection and a progressive centripetal filling in the late phases. The CT presents strong limitations for lesion ≤ 5 mm. The MRI shows a well bound focal lesion hypointense on T1 and hyperintense on T2-weighted images. The echo-time tend to increase on the contrary of the malignant lesions. The exam is more sensible and specific in detecting small lesions (< 2 cm.). The scintigraphic approach (99m-TC Red Blood Cells Scintigraphy) has a high sensitivity and an absolute specificity for identifying the lesion, but it is not useful for establishing its location (1) . Due to the vascular structure of the lesion, the elective biopsy should be avoided (14) . In our case report, it was misdiagnosed as gastric GIST caused by its irregular margin, a not clear cleavage planes from gastric wall, extrinsic compression of gastric fundus and body because of pedunculated feature and not detected pedicle originating from liver. Furthermore, the atypical radiologic finding caused some diagnostic confusion (a). In our case, on dynamic CT, heterogeneous enhancement due to the incomplete filling led to the misdiagnosis of GIST with necrotic, hemorrhagic and/or degenerative components. Misunderstood findings led us to perform this potentially dangerous procedure. MR imaging, performed on the basis of histological report, cleared up diagnosis. CT/MR imaging finding are closely correlated with the macroscopic appearance, which demonstrates changes such as haemorrhage, hyalinization and liquefation.
A major diameter > 4 cm is considered the cut-off between the small and the giant hemangiomas (16) . A Chinese classification divided the HH into 3 groups: small (< 5 cm), large (major diameter between 5 and 10 cm) and giant (> 10 cm) (17) . The size of the HH has been related to the symptoms in several studies, but the results are unconclusive. The growth pattern has been recently evaluated (18) . Although the results of this study showed that the peak growth period was at the age 30 years and the peak growth size was 8-10 cm, it is ge- Laparoscopic treatment of a large pedunculated hemangioma of the liver: a case report nerally accepted that the surgical indication does not depend on stated clinical/epidemiological factors such as age or size of the tumor. Only complications justify a surgical approach (16, 18) , at least for typical intrahepatic lesions. The pedunculated variant of the HH is a very rare clinical entity in which the increasing risk of complications (rupture, volvulus) and, on the other hand, the easier surgical approach compared to the conventional hepatic resection makes the excision of the mass more attractive (7) . The volvulus (torsion of the pedicle) usually leads to the infarction of the mass. In this case, clinically it presents as an acute abdominal pain that should be differentiated from different causes of acute abdomen, such as peritonitis or intestinal ischemia (19, 20) . In the absence of these complications, pedunculated HH are most frequently asymptomatic. In a few cases a mass mimicking a submucosal tumor of the stomach has been reported (12, 21) . Concerning the surgical technique, the laparoscopic approach remains indisputable, due to its minimally invasive characteristics, the easiness of the carrying out, the moderate postoperative pain, the possibility of a short-stay management, the low complications rate and the return of bowel activity (22) (23) (24) . The optimal laparoscopic approach should give the benefits of the classical laparoscopic triangulation. In this perspective, the tri-port approach meets these criteria (25) . The efficacy of the advanced hemostatic agents for implementing the hemostasis is strongly documented in different fields of surgery and it can be considered at least a good practice (26) (27) (28) . In the present case we preferred a patch because of the ability of improving the hemostasis in a well defined area.
Conclusions
The pedunculated HH is a rare entity that should be suspected in the presence of a low-density mass revealed during an abdominal CT, sited in the left upper abdominal quadrant even if it seems originating from the stomach. In this case it should be useful an accurate exam of the imaging, aimed at the search of the pedicle and, in case of a coexisting intrahepatic angiomatous lesions, verifying the similar (intra-and extrahepatic) findings. The surgical removal of the mass is attractive owing to the ease execution in comparison with the risk of acute complications. The tri-port laparoscopic approach is safe and effective.
